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R389Record amounts of the Arctic 
Ocean failed to freeze during the 
past winter, new figures show, 
spelling disaster for wildlife and 
strengthening concerns that the 
region is locked into a destructive 
cycle of irreversible climate 
change.
Those wishing to deny global 
warming are increasingly faced 
by compelling evidence. Satellite 
measurements show the area 
covered by Arctic winter sea 
ice reached an all- time low in 
March, down some 300,000 
square kilometres on last year. 
Researchers say the decline 
highlights an alarming new 
trend, with recovery of the ice 
in winter no longer sufficient 
to compensate for increased 
melting in the summer. If the cycle 
continues, the Arctic ocean could 
lose all its ice much earlier than 
expected, possibly by 2030.
Walt Meier, a researcher at 
the US National Snow and Ice 
Data Center in Colorado, which 
collected the figures, said: “It’s 
a pretty stark drop. In the winter 
the ice tends to be pretty stable, 
so the last three years, with this 
steady decline, really stick out.”
Experts are worried because 
a long-term slow decline around 
the North Pole seems to have 
sharply accelerated since 2003, 
raising fears that the region may 
have passed one of the “tipping 
points” in global warming. In this 
scenario, warmer weather melts 
ice and drives temperatures 
higher because the dark water 
beneath absorbs more of the sun’s 
radiation. This could make global 
warming quickly run out of control.
Meier said there was a “good 
chance” the Arctic tipping point 
has been reached. “People have 
tried to think of ways we could get 
back to where we were. We keep 
going further and further into the 
hole, and its getting harder and 
harder to get out of it.”
Both data and predictions raise 
growing concerns about global 
warming, writes Nigel Williams.
… but climate 
change indicators 
grow apaceThe Arctic is rapidly becoming 
the clearest demonstration of the 
effects of mankind’s impact on the 
global climate. The temperature 
is rising twice as fast as the rest 
of the planet and the region is 
expected to warm by a further 
4–7ºC by 2100. The summer and 
winter ice levels are the lowest 
since satellite monitoring began 
in 1979, and almost certainly the 
lowest since local people began 
keeping records around 1900. 
The pace of decline since 2003, 
if continued, would see the Arctic 
totally ice-free in summer within 
30 years.
Experts at the US Naval 
Postgraduate School in California 
think the situation could be 
even worse. They are about to 
publish the results of computer 
simulations that show that the 
current rate of melting, combined 
with increased access for warmer 
Pacific water, could make the 
summertime Arctic ice-free within 
a decade. Meier said: “For 800,000 
to a million years, at least some 
of the Arctic has been covered by 
ice throughout the year. That’s an 
indication that, if we are heading for an ice-free Arctic, it’s a really 
dramatic change and something 
that is unprecedented almost 
within the entire record of the 
human species.”
But the Arctic is not the only 
region expected to bear the brunt 
of climate change. There  
is growing evidence that 
coral reefs around the globe 
are suffering from rising sea 
temperatures caused by global 
warming. Studies of the extensive 
bleaching of the Seychelles  
corals in 1998 found that these 
Indian Ocean reefs failed to 
recover with many of them 
crumbling to broken fragments. 
“Some of the reefs have collapsed 
to almost mobile beds of rubble. 
They are no longer solid structures 
and some have been overgrown 
with fleshy green mats of algae,” 
said Nicholas Graham, a coral 
ecologist at the University of 
Newcastle.
The Seychelles once boasted 
extensive coral reefs but in 1998 
the local sea temperatures rose 
dramatically because of the 
general rise in global temperatures 
combined with the effects of a Edging back: The limit of Greenland’s ice sheet, shown here, appears to be receding 
rapidly. (Picture: Bernhard Edmaier, Science Photo Library.)
Current Biology Vol 16 No 11
R390Water pressure: Climate change predictions suggest Africa may suffer badly with increasing droughts in some regions. (Picture: 
Daniele Schneider, PhotoLibrary.)strong El Niño — an occasional 
reversal of the warm ocean 
currents in the Pacific.
Reefs around the world were 
badly affected by the temperature 
rise. The Great Barrier Reef off 
Australia suffered its worst bout 
of bleaching in 700 years — only 
to be surpassed by even worse 
bleaching in 2002. Temperatures 
in the Indian Ocean in 1998 rose 
to unprecedented and sustained 
levels, causing the stressed coral 
to eject the tiny single-celled 
algae that feed the coral’s animal 
polyps as well as giving the reefs 
their vibrant colours.
Without its beneficial algae, the 
bleached coral animals die within 
weeks, leaving behind their empty 
‘skeleton’ — the chalky reef which 
is built by generations of corals 
over many centuries.
Researchers from the 
Seychelles, Australia and Britain 
carried out extensive surveys of 
21 coral sites in 1994. They did the 
same in 2005 to assess the extent 
of the damage caused by the 1998 
bleaching event. “The coral reef 
system of the inner Seychelles has 
undergone a widespread phase shift from a coral-dominant state 
to a rubble- and algae-dominated 
state”, the researchers report in 
the Proceedings of the National 
Academy of Sciences. Before 
1998, about 50 per cent of the 
area surveyed was covered by 
coral but today just 7.5 per cent 
of the area is living coral, the 
researchers found.
As well as data on the effects 
of global warming, new models 
suggest that Africa may suffer 
greater than average rises in 
temperature over coming years. 
From models developed by 
the Hadley Centre for Climate 
Research, under conditions of 
continuing high carbon dioxide 
emissions, researchers suggest 
average global temperatures will 
rise between 2.4 and 5.4ºC by later 
this century. But some models 
suggest temperatures in Africa 
could rise by up to 7ºC in southern 
Africa and 8ºC in northern Africa 
over the same period.
Some of the poorest parts 
of the continent are predicted 
to be worst hit. The interior of 
the continent and particularly 
the Sahara and southern Africa will be most seriously affected, 
experiencing the most extreme 
temperature rises coupled with 
severe reductions in rainfall, the 
researchers suggest.
Africa is already vulnerable to 
climate variability, the researchers 
say. Small rises in temperature 
and reductions in rainfall could ‘tip 
the balance’ and lead to severe 
water shortages and reductions in 
crop yields. These could fall by as 
much as 30 per cent by the 2050s, 
the researchers suggest.
The disproportionate impact 
on Africa is likely to be due to a 
combination of factors. Global 
warming is expected to be greater 
over land than sea because land 
absorbs heat more readily than 
water. But it is also expected to 
be greater in the tropics and in 
low altitudes. The models suggest 
that west Africa will get drier and 
east Africa will get wetter, but 
that this may not be good news 
for drought-prone regions such 
as Ethiopia. Observations in India 
already show that getting twice 
the rainfall in half the number of 
days causes storms and floods 
and even greater soil erosion.
